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General. All reactions were carried out in dry solvent under an argon atmosphere.
Toluene was purchased from Wako Pure Chemical Industries and was dried and
degassed before use. [ReBr(CO)s(thf)], was prepared by heating a THF solution of
ReBr(CO)s at reflux temperature for 16 h and recrystalized. ~Ketimines were prepared
by condensation of the corresponding ketones with the corresponding amines in the
presence of molecular sieves (4A) in toluene at 100 °C for 10 h, and were used after
distillation or recrystalization. Aldehydes and cyclooctene were purchased from Wako
Pure Chemical Industries, Tokyo Kasei Kogyo Co. and Aldrich Co., and used after
distillation. Molecular sieves (4A, powder) were used after vacuum drying at 150 °C for
5h.

'H (400 MHz) and **C (100 MHz) NMR spectra were recorded using a JEOL
JNM-LA400 spectrometer. Proton chemical shifts are reported relative to Me,Si
(CDCIs3) at 6 0.00 ppm or residual solvent peak (CDCl; at 6 7.26 ppm). Carbon
chemical shifts are reported relative to CDCl3 at 6 77.00 ppm. IR spectra were recorded
on a Nicolet Protégé 460.

1,3-Diphenylisobenzofuran 3a is already known and commercially available.
The structure of the reaction product was determined by comparing the spectrum data of
the product with that of 3a.

General procedure of the synthesis of isobenzofuran derivatives (3): A mixture of
a ketimine 1 (0.500 mmol), benzaldehyde 2a (106 mg, 1.00 mmol), molecular sieves

(4A, 200 mg), [ReBr(CO)s(thf)], (10.6 mg, 0.0125 mmol) and toluene (1.0 mL) was
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stirred at 115 °C for 24 h. The product was isolated by column chromatography on

silica gel (hexane) to give 3 as a clear yellow solid.

Synthesis of  1-Phenyl-3-styryl-isobenzofuran  (3b): A mixture of
(1,3-diphenyl-allylidene)-phenyl-amine (142 mg, 0.500 mmol), benzaldehyde 2a (106
mg, 1.00 mmol), molecular sieves (4A, 200 mg), [ReBr(CO);(thf)], (10.6 mg, 0.0125
mmol) and toluene (1.0 mL) was stirred at 115 °C for 24 h. The solution was filtered
by celite under an argon atmosphere with ether, and solvent was removed in vacuo.
The product was isolated by recrystallization with methanol to give 3b (117 mg, 79%
yield).

Synthesis of 5,5a,6,7,8,9,10,11,11a,12-Decahydro-5,12-diphenyl-5,12-
epoxycycloocta[b]naphthalene (4a): A mixture of (1,3-diphenyl-allylidene)-
phenyl-amine la (142 mg, 0.500 mmol), benzaldehyde 2a (106 mg, 1.00 mmol),
cyclooctene (110 mg, 1.00 mmol), molecular sieves (4A, 200 mg), [ReBr(CO)s(thf)].
(10.6 mg, 0.0125 mmol) and toluene (1.0 mL) was stirred at 115 °C for 24 h. The
solution was filtered by column chromatography on silica gel, and the product was
isolated by recycling preparative HPLC to give 4a (165 mg, 87% yield).

Synthesis of 5,5a,6,7,8,9,10,11,11a,12-Decahydro-5-phenyl-12-(trans-2-
phenylethenyl)-5,12-epoxycycloocta[b]naphthalene (4b): 1b (142 mg, 0.500 mmol),
2a (106 mg, 1.00 mmol), cyclooctene (110 mg, 1.00 mmol), molecular sieves (4A, 200
mg), [ReBr(CO)3(thf)], (10.6 mg, 0.0125 mmol) and toluene (1.0 mL).

Synthesis of 2,3,7,7a,8,9,10,11,12,13,13a,13b-Dodecahydro-7-phenyl-1H
-7,13b-epoxycycloocta[a]phenalene (4g): N-(2,3-dihydronaphthalen-4(1H)-ylidene)
benzenamine (1g) (142 mg, 0.500 mmol), 2a (106 mg, 1.00 mmol), cyclooctene (550
mg, 5.00 mmol), molecular sieves (4A, 200 mg), [ReBr(CO);(thf)], (10.6 mg, 0.0125
mmol) and toluene (1.0 mL).

Synthesis of 5,12-diphenyl-6,7,8,9,10,11-hexahydro-cycloocta[b]naphthalene (5a):
A mixture of benzhydrylidene-phenyl-amine 1a (129 mg, 0.500 mmol), benzaldehyde
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2a (106 mg, 1.00 mmol), cyclooctene (110 mg, 1.00 mmol), molecular sieves (4A, 200
mg), [ReBr(CO)s(thf)], (10.6 mg, 0.0125 mmol) and toluene (1.0 mL) was stirred at
115 °C for 24 h. Then, acetic acid (3.0 mL) and sulfuric acid (1.0 mL) were added,
and the mixture was stirred at room temperature for 1.5 h. The crude product was
extracted with hexane and purified by column chromatography on silica gel (hexane) to
give 5a (132 mg, 73% yield).

1,3-Diphenylisobenzofuran (3a)

1H NMR (400 MHz, CDCl3) & 7.01-7.04 (m, 2H), 7.30 (t, J = 7.8 Hz, Ph
2H), 7.49 (t, J = 7.8 Hz, 4H), 7.83-7.87 (m, 2H), 7.95 (d, J = 7.8 Hz, 4H); ©f(<o
13C NMR (100 MHz, CDCl3) 6 120.17 (2C), 122.08 (2C), 124.77 (4C), =
125.14 (2C), 126.88 (4C), 128.94 (2C), 131.63 (2C), 143.72 (2C); IR Ph

(nujol, v/ cm-1) 1653 (m), 1597 (m), 1492 (m), 1205 (m), 1068 (m), 1028 (m), 910 (m),
765 (s), 741 (m), 691 (s), 658 (S).

1-Phenyl-3-styryl-isobenzofuran (3b)

1H NMR (400 MHz, CDClg) & 6.99-7.04 (m, 2H), 7.25-7.30 (m,

4H), 7.38 (t, J = 7.5 Hz, 2H), 7.49 (t, J = 7.8 Hz, 2H), 7.56-7.58 (m, _
3H), 7.81 (d, J = 8.4 Hz, 1H), 7.96 (d, J = 7.5 Hz, 2H); 13C NMR
(100 MHz, CDCl3) 6 113.88 (1C), 119.28 (1C), 120.03 (1C), 121.96
(1C), 124.51 (1C), 124.66 (1C), 124.72 (2C), 125.66 (1C), 125.74 Ph
(2C), 126.21 (2C), 126.95 (1C), 127.35 (1C), 128.77 (1C), 128.92 (2C), 131.52 (1C),
137.42 (1C), 144.02 (1C); 144.35 (1C); IR (nujol, v / cm-1) 1592 (m), 1461 (s), 1376
(s), 1259 (m), 1094 (w), 1017 (w), 942 (m), 799 (w), 762 (m), 738 (m), 688 (m).

Ph

—
O
N

1-(4-Methoxy-phenyl)-3-phenyl-isobenzofuran (3c)
1H NMR (400 MHz, CDCl3) & 3.88 (s, 3H), 6.96-7.04 (m, 4H), 7.27 Bh

(t, J = 7.5 Hz, 1H), 7.47 (t, J = 8.1 Hz, 2H), 7.77-7.82 (m, 2H), _
7.86-7.94 (m, 4H); 13C NMR (100 MHz, CDCl3) §55.37 (1C), \ °
120.01 (1C), 120.25 (1C), 121.03 (1C), 122.01 (1C), 124.51 (2C),

12455 (1C), 124.70 (1C), 125.10 (1C), 126.28 (2C), 126.28 (1C), Q
126.52 (1C), 128.86 (1C), 131.81 (1C), 142.82 (1C), 144.02 (1C), OMe
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158.75 (1C); IR (nujol, v / cm‘l) 1595 (m), 1511 (m), 1496 (m), 1463 (s), 1376 (m),
1299 (m), 1252 (s), 1201 (w), 1180 (w), 1103 (w), 1029 (m), 827 (m), 766 (m), 744 (m),
715 (s), 659 (m).

1-Phenyl-3-p-tolyl-isobenzofuran (3d)

1H NMR (400 MHz, CDCI3) & 2.40 (s, 3H), 6.98-7.01 (m, 2H), Ph
7.23-7.29 (m, 3H), 7.47 (t, J = 7.8 Hz, 2H), 7.81-7.85 (m, 4H), 7.93 (d, / 5
J = 8.1 Hz, 2H); 13C NMR (100 MHz, CDCl3) 6 21.31 (1C), 120.16 =
(1C), 120.28 (1C), 121.61 (1C), 122.04 (1C), 124.53 (1C), 124.63 (1C),

124.70 (1C), 124.75 (1C), 125.10 (1C), 126.66 (1C), 128.17 (1C), Q
128.28 (1C), 128.88 (1C), 128.92 (1C), 129.03 (1C), 129.53 (1C),

129.60 (1C), 129.83 (1C), 129.99 (1C), 131.74 (1C), 136.82 (1C), 144.06 (1C); IR
(nujol, v / cm~1) 1659 (m), 1598 (m), 1511 (w), 1496 (m), 1461 (s), 1377 (s), 1277 (m),
1205 (w), 973 (w), 938 (m), 817 (m), 763 (s), 742 (M), 695 (M), 657 (m).

1-Phenyl-3-(4-trifluoromethyl-phenyl)-isobenzofuran (3e)
1H NMR (400 MHz, CDCl3) & 7.07-7.12 (m, 2H), 7.34 (t, J = 7.2

Hz, 1H), 7.51 (t, = 7.5 Hz, 2H), 7.71 (d, J = 8.7 Hz, 2H), 7.83-7.90 /Ph
(M, 2H), 7.95-7.98(m, 2H), 8.03 (d, J = 8.1 Hz, 2H): 13C NMR \ O
(100 MHz, CDCl3) & 119.63 (1C), 120.46 (1C), 122.26 (1C), 123.40

(1C), 124.28 (2C), 124.50 (g, J = 269 Hz, 1C), 125.12 (2C), 125.30 Q
(1C), 125.86 (g, J = 3.6 Hz, 2C), 126.23 (1C), 127.50 (1C), 127.97 tF,

(g, J = 32 Hz, 1C), 129.01 (2C), 131.19 (1C), 134.68 (1C), 141.97

(1C), 145.16 (1C); IR (nujol, v / cm-L) 1609 (m), 1459 (s), 1413 (w), 1377 (w), 1327 (s),
1169 (m), 1103 (m), 1067 (s), 1013 (W), 842 (w), 833 (W), 767 (m), 743 (W), 695 (m),
656 (m).

1-Phenyl-3-(4-trifluoromethyl-phenyl)-isobenzofuran (3f)
1H NMR (400 MHz, CDCl3) 6 2.59 (s, 3H), 7.07-7.12 (m, 2H), 7.34 Ph

(t, J=7.2 Hz, 1H), 7.51 (t, = 7.5 Hz, 2H), 7.71 (d, J = 8.7 Hz, 2H), / 5
7.83-7.90 (m, 2H), 7.95-7.98(m, 2H), 8.03 (d, J = 8.1 Hz, 2H); =
13C NMR (100 MHz, CDCI3) §21.29 (1C), 119.77 (1C), 120.31 O
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(1C), 121.16 (1C), 123.03 (1C), 124.43 (2C), 124.51 (1C), 125.17 (1C), 125.90 (1C),
126.66 (1C), 128.00 (1C), 128.92 (2C), 129.01 (1C), 130.22 (1C), 131.39 (1C), 131.86
(1C), 136.50 (1C), 143.90 (1C), 145.17 (1C); IR (neat, v / cm-1) 3058 (w), 2971 (w),
2972 (w), 1665 (W), 1628 (w), 1599 (s), 1490 (m), 1448 (m), 1380 (m), 1279 (w), 1205
(m), 1122 (m), 1071 (m), 990 (m), 975 (m), 940 (m), 908 (s), 762 (s), 734 (M), 717 (M),
690 (m), 660(m).

5,53,6,7,8,9,10,11,11a,12-Decahydro-5,12-diphenyl-5,12-epoxy
cycloocta[b]naphthalene (4a)

1H NMR (400 MHz, CDCI3) & 0.46-0.54 (m, 2H), 1.29-1.38 (m,
2H), 1.42-1.62 (m, 8H), 2.95-3.01 (m, 2H), 7.04 (dd, J = 5.3, 3.0
Hz, 2H), 7.21 (dd, J = 5.3, 3.0 Hz, 2H), 7.36-7.45 (m, 6H); 7.66
(d, J = 6.9 Hz, 4H); 13C NMR (100 MHz, CDCI3) & 25.35 (2C), 26.19 (2C), 30.37 (2C),
46.82 (2C), 91.40 (2C), 121.32 (2C), 126.10 (2C), 128.34 (4C), 128.41 (2C), 128.59
(4C), 137.30 (2C), 146.79 (2C); IR (nujol, v / cm-1) 3055 (w), 1734 (w), 1700 (w),
1684 (w), 1635 (W), 1601 (w), 1521 (w), 1506 (w), 1445 (s), 1364 (m), 1315 (m), 1015
(m), 979 (m), 972 (m), 771 (m), 753 (s), 798 (s), 666 (m), 642 (m); Anal Calcd for
CasH250: C, 88.38; H, 7.42. Found: C, 88.18; H, 7.33.

ng
=0
T

%

oun
T

h

5,5a,6,7,8,9,10,11,11a,12-Decahydro-5-phenyl-12-(trans-2-phenylethenyl)-5,12-epox
ycycloocta[b]naphthalene (4b)

1H NMR (400 MHz, CDCI3) & 0.42-0.52 (m, 2H), 1.21-1.58 (m,
10H), 2.53 (t, J =10.2 Hz, 1H), 2.94 (t, J = 10.2 Hz, 1H), 6.84
(d, J =16.2 Hz, 1H), 6.98 (d, J = 7.2 Hz, 1H), 7.04 (d, J = 16.2
Hz, 1H), 7.17-7.29 (m, 4H), 7.35 (t, J = 7.8 Hz, 2H),7.40-7.46
(m, 3H), 7.50 (d, J = 7.8 Hz, 2H), 7.64 (d, J = 7.8 Hz, 2H); 13C
NMR (100 MHz, CDCl3) § 25.14 (1C), 25.30 (1C), 26.10 (1C),
26.17 (1C), 30.21 (1C), 30.72 (1C), 46.26 (1C), 50.57 (1C), 89.36 (1C), 91.51 (1C),
120.34 (1C), 121.52 (1C), 124.75 (1C), 126.17 (2C), 126.65 (2C), 127.88 (1C), 128.43
(2C), 128.52 (1C), 128.55 (2C), 128.63 (2C), 133.37 (1C), 136.75 (1C), 137.22 (1C),
145.59 (1C), 146.55 (1C); IR (nujol, v / cm-1) 3025 (w), 1734 (w), 1684 (w), 1653 (w),
1600 (w), 1576 (w), 1559 (w), 1360 (m), 1018 (m), 967 (s), 755 (s), 698 (s), 666 (M),

ng
>
T

X

n
T

k

Ph
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639 (m); Anal Calcd for C3oH300: C, 88.63; H, 7.44. Found: C, 88.33; H, 7.45.

5,5a,6,7,8,9,10,11,11a,12-Decahydro-5-(4-methoxyphenyl)-12-pheny-5,12-epoxycycl
oocta[b]naphthalene (4c)

1H NMR (400 MHz, CDCI3) & 0.43-0.52 (m, 2H), 1.28-1.60 (m,
10H), 2.93-3.00 (m, 2H), 3.83 (s, 3H), 6.96 (d, J = 9.0 Hz, 2H),
7.01-7.05 (m, 2H) 7.20-7.22 (m, 2H), 7.36-7.44 (m, 3H), 7.58 (d,

mg
>
T

:

J =8.7 Hz, 2H), 7.65 (d, J = 8.3 Hz, 2H); 13Cc NMR (100 MHz, : H
CDCI3) 0 25.35 (2C), 26.19 (2C), 30.37 (1C), 30.41 (1C), 46.68
(1C), 46.88 (1C), 55.26 (1C), 91.23 (2C), 113.67 (2C), 121.25

OMe

(1C), 121.39 (2C), 126.05 (2C), 128.30 (2C), 128.34 (1C),

128.55 (1C), 130.01 (2C), 137.37 (1C), 146.79 (2C), 146.84 (1C), 159.60 (1C); IR
(nujol, v / cm-1) 3005 (w), 1653 (w), 1612 (m), 1516 (s), 1497 (w), 1365 (m), 1318 (m),
1296 (m), 1250 (s), 1178 (s), 1034 (m), 992 (m), 975 (m), 830 (s), 772 (s), 763 (s), 700
(s), 648 (m); Anal Calcd for C,9H300,: C, 84.84; H, 7.37. Found: C, 84.81; H, 7.45.

5,5a,6,7,8,9,10,11,11a,12-Decahydro-5-(4-methylphenyl)-12-pheny-5,12-epoxycyclo
octa[b]naphthalene (4d)

1H NMR (400 MHz, CDCI3) & 0.44-0.52 (m, 2H), 1.28-1.61 (m,
10H), 2.38 (s, 3H), 2.93-3.00 (m, 2H), 7.01-7.06 (m, 2H),

7.18-7.24 (m, 4H), 7.36-7.44 (m, 3H), 7.54 (d, J = 8.1 Hz, 2H), O‘a
7.65 (d, J = 7.7 Hz, 2H); 13C NMR (100 MHz, CDCl3g) & 21.25 @

ng
>
T

.

M
T

(1C), 25.37 (2C), 26.21 (2C), 30.41 (2C), 46.81 (1C), 46.90 (1C),
91.31 (2C), 121.26 (1C), 121.39 (2C), 126.03 (2C), 128.32 (2C),
128.35 (1C), 128.54 (2C), 128.57 (2C), 129.05 (2C), 134.19 (1C),
138.17 (2C), 146.81 (1C); IR (nujol, v / cm-1) 1734 (w), 1700 (w), 1684 (w), 1635 (w),
1541 (w), 1506 (w), 1365 (m), 1317 (m), 981 (m), 821 (s), 762 (s), 697 (s); Anal Calcd
for Ca9H300: C, 88.28; H, 7.66. Found: C, 88.03; H, 7.61.

Me
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5,5a,6,7,8,9,10,11,11a,12-decahydro-5-(4-trifluoromethylphen
yl)-12-pheny-5,12-epoxycycloocta[b]naphthalene (4e) O‘a
14 NMR (400 MHz, CDCl3) & 0.47-0.58 (m, 2H), 1.29-1.63 (m,

10H), 291 (t, J = 10.2 Hz, 1H), 3.00 (t, J = 10.2 Hz, 1H), @

ng
>
I

:

M
I

7.01-7.06 (m, 2H), 7.21-7.23 (m, 2H) 7.37-7.46 (m, 3H),

7.64-7.70 (m, 4H), 7.79 (d, J = 8.1 Hz, 2H); 13C NMR (100 CFs

MHz, CDCl3) & 25.30 (2C), 26.10 (1C), 26.14 (1C), 30.32 (2C),

46.84 (1C), 47.41 (1C), 90.72 (1C), 91.67 (1C), 120.94 (1C), 121.52 (1C), 125.25 (1C),
125.28 (1C), 126.30 (1C), 126.43 (1C), 128.19 (1C), 128.43 (2C), 128.52 (2C), 128.59
(2C), 128.79 (2C), 136.97 (1C), 141.70 (1C), 146.15 (1C), 146.61 (1C); IR (nujol, v /
cm-1) 3056 (w), 1624 (w), 1410 (m), 1365 (m), 1334 (s), 1162 (s), 1132 (s), 1115 (5),
1071 (s), 1014 (m), 982 (m), 839 (s), 763 (s), 754 (m), 746 (m), 699 (s), 644 (m); Anal
Calcd for CygH27F50: C, 77.66; H, 6.07. Found: C, 77.61; H, 6.14.

5,5a,6,7,8,9,10,11,11a,12-Decahydro-5-(4-methylphenyl)-12-pheny-5, 12-epoxycyc|o
octa[b]naphthalene (4f)

1H NMR (400 MHz, CDCl3) & 0.46-0.55 (m, 2H), 1.27-1.65 (m,
10H), 2.12 (s, 3H), 2.91 (t, J = 10.2 Hz, 1H), 3.04 (t, J = 10.2
Hz, 1H), 6.87 (d, J = 6.3 Hz, 1H), 7.02 (d, J = 6.6 Hz, 1H),

7.14-7.21 (m, 3H), 7.27-7.30 (m, 2H), 7.37-7.46 (m, 3H), ©/
7.54-7.56 (m, 1H), 7.63 (d, J = 7.6 Hz, 2H); 13C NMR (100

MHz, CDCl3) 6 21.88 (1C), 25.35 (1C), 25.52 (1C), 26.23 (1C), 26.26 (1C), 30.06 (1C),
30.44 (1C), 46.31 (1C), 46.99 (1C), 91.29 (1C), 91.45 (1C), 120.63 (1C), 121.63 (1C),
125.28 (1C), 125.99 (1C), 126.12 (2C), 128.08 (2C), 128.35 (2C), 128.43 (1C), 128.65
(2C), 132.10 (1C), 134.53 (1C), 137.48 (1C), 140.48 (1C), 146.42 (1C); IR (nujol, v /
cm-1) 3059 (w), 3029 (w), 1684 (w), 1653 (w), 1604 (W), 1559 (w), 1540 (w), 1346 (m),
1312 (m), 1301 (m), 1230 (w), 1126 (w), 1061 (w), 1012 (m), 980 (s), 841 (m), 771 (),
757 (s), 728 (m), 698 (s), 640 (s); Anal Calcd for C9H300: C, 88.28; H, 7.66. Found: C,
88.03; H, 7.46.
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2,3,7,7a,8,9,10,11,12,13,13a,13b-Dodecahydro-7-phenyl-1H-7,13b-epoxycyclooctala
]phenalene (49)

1H NMR (400 MHz, CDCI3) & 0.53-0.59 (m,1H), 0.67-0.76 (m,
1H), 1.25-1.69 (m, 11H), 2.01-2.06 (m, 2H), 2.16-2.23 (m, 1H),
2.28-2.23 (m, 2H), 2.53-2.67 (m, 2H), 2.27-2.32 (m, 1H), 6.92
(d, J = 7.2 Hz, 1H), 6.96 (d, J = 7.5 Hz, 1H), 7.04 (t, J = 7.4 Hz,
1H), 7.32-7.41 (m, 3H), 7.58-7.60 (m, 2H); 13C NMR (100 MHz, CDCl3) & 22.94 (1C),
23.81 (1C), 25.52 (1C), 26.12 (1C), 26.20 (1C), 26.75 (1C), 27.13 (1C), 30.41 (1C),
31.01 (1C), 46.93 (1C), 50.93 (1C), 84.16 (1C), 92.71 (1C), 119.39 (1C), 124.14 (2C),
125.74 (1C), 127.95 (1C), 128.12 (2C), 128.26 (1C), 133.30 (1C), 137.89 (1C), 144.24
(1C), 145.41 (1C); IR (nujol, v / cm-1) 3041 (w), 1625 (w), 1498 (w), 1470 (s), 1447 (S),
1366 (w), 1315 (m), 1080 (w), 1024 (m), 996 (m), 954 (m), 928 (m), 908 (w), 834 (M),
758 (s), 698 (s), 656 (M).

5,12-Diphenyl-6,7,8,9,10,11-hexahydro-cycloocta[b]naphthalene (5a)

1H NMR (400 MHz, CDCl3) & 1.40 (m, 4H), 1.51 (m, 4H), 2.82 (t,

J = 6.0 Hz, 4H), 7.21-7.24 (m, 4H), 7.32-7.35 (m, 4H), 7.43-7.47

(m, 2H), 7.49-7.53 (m, 4H); 13C NMR (100 MHz, CDCl3) & 26.33 Oe.
(2C), 29.28 (2C), 31.41 (2C), 124.52 (2C), 126.34 (2C), 126.83 Ph

(2C), 128.12 (2C), 128.15 (2C), 130.39 (4C), 131.75 (2C); IR

(nujol, v / cm~1) 1599 (w), 1558 (w), 1505 (w), 1457 (s), 1377 (s), 1351 (m), 1072 (m),
1029 (m), 1005 (m), 941 (m), 764 (s), 742 (s), 703 (s), 685 (M), 665 (m); Anal Calcd for
CagHos: C, 92.77; H, 7.23. Found: C, 92.56; H, 7.30.

Ph

5-Phenyl-12-styryl-6,7,8,9,10,11-hexahydro-cycloocta[b]naphthalene (5b)

1H NMR (400 MHz, CDCI3) & 1.38-1.47 (m, 6H), 1.74 (m, 2H), Ph

2.75 (m, 2H), 3.08 (M, 2H), 6.76 (d, J = 16.8 Hz, 1H), 7.17-7.32 OO.
(m, 6H), 7.35-7.40 (m, 3H), 7.42-7.46 (m, 2H), 7.51 (d, J = 16.5

Hz, 1H), 7.56-7.58 (m, 2H), 8.18 (d, J = 8.4 Hz, 1H); 13C NMR N

(100 MHz, CDCI3) & 26.28 (1C), 26.46 (1C), 29.14 (1C), 29.23
(1C), 30.46 (1C), 31.48 (1C), 124.66 (1C), 124.70 (1C), 125.71 (1C), 126.39 (2C),

Ph
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126.63 (1C), 126.75 (1C), 126.81 (1C), 127.64 (1C), 128.10 (2C), 128.70 (2C), 130.32
(2C), 130.86 (1C), 132.24 (1C), 133.48 (1C), 135.59 (1C), 137.43 (1C), 137.55 (1C),
137.75 (1C), 137.79 (1C), 140.62 (1C); IR (nujol, v / cm~1) 3060 (w), 3024 (w), 1599
(w), 1487 (m), 1449 (s), 1376 (m), 1072 (w), 1033 (w), 967 (m), 909 (w), 767 (s), 754
(m), 704 (m), 692 (s), 666 (w);; Anal Calcd for CsoHgs: C, 92.74; H, 7.26. Found: C,
92.85; H, 7.38.

2,3,8,9,10,11,12,13-octahydro-7-phenyl-1H-cycloocta[a]phenalene (5g)

1H NMR (400 MHz, CDCI3) & 1.39-1.47 (m,6H), 1.74-1.77 (m, Ph

2H), 2.09-2.16 (m, 2H), 2.73-2.76 (M, 2H), 3.03-3.06 (m, 2H), OO.
3.08-3.11 (m, 2H), 3.15-3.19 (m, 2H), 7.00-7.03 (m, 1H),

7.11-7.13 (m, 2H), 7.24-7.26 (m, 1H), 7.38-7.47 (m, 3H); 13C ‘

NMR (100 MHz, CDCl3) 4 23.30 (1C), 26.34 (1C), 26.63 (1C),

2759 (1C), 28.17 (1C), 29.50 (1C), 29.90 (1C), 31.50 (1C), 31.61 (1C), 123.05 (1C),
124.14 (2C), 124.75 (2C), 126.59 (2C), 128.05 (1C), 128.83 (1C), 130.44 (1C), 131.95
(1C), 132.17 (1C), 135.72 (1C), 136.41 (1C), 137.48 (1C), 141.22 (1C); IR (nujol, v /
cm-1) 1653 (m), 1558 (m), 1540 (w), 1506 (w), 1487 (w), 1457 (s), 1376 (s), 1339 (m),
1325 (m), 1204 (m), 1056 (m), 762 (m), 702 (s); Anal Calcd for CyH300: C, 91.97; H,
8.03. Found: C, 92.17; H, 8.12.

5-Phenyl-2,3-dihydro-1H-cyclopenta[a]naphthalene (5h) Ph
1H NMR (400 MHz, CDClg) & 2.77-2.35 (m,2H), 2.31 (tt, J =

7.5, 7.5 Hz, 2H), 3.17 (t, J = 7.4 Hz, 2H), 3.34 (t, J = 7.4 Hz, 2H), O
7.37-7.45 (m, 3H), 7.50-7.54 (m, 5H), 7.87-7.92 (m, 2H); 13C .

NMR (100 MHz, CDCl3) & 24.52 (1C), 31.26 (1C), 33.88 (1C), 124.41 (1C), 124.59
(1C), 124.77 (1C), 125.75 (2C), 126.69 (1C), 126.97 (1C), 128.15 (2C), 130.19 (1C),
130.64 (1C), 139.00 (1C), 131.13 (1C), 140.44 (1C), 141.37 (1C); IR (nujol, v / cm-1)
1591 (m), 1573 (w), 1493 (m), 1461 (s), 1439 (s), 1395 (w), 1377 (m), 1344 (w), 1075
(m), 1031 (m), 883 (m), 785 (m), 760 (s), 705 (s); Anal Calcd for CigH16: C, 93.40; H,
6.60. Found: C, 93.55; H, 6.54.
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